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li *> haw u ih;u elemental nicVi will wkc 
ur> su'phw from hydrocarbon feedstocks under 
ippnipriaic conditions, Depending on \hc type 
of sulphur Liunprunil prc&ni ;uul tiso aiwdi* 
liw* nst-d the wilpkkiing of th; ridtci may 
be punlel or may ccncituiu uati] tlic nickel is 
eonvu.vd wJm'ly ui nickel sulphide. analysis 
u! r.iJtrl i.-u r refractory support urc Ala: 
nvil-kmnvu, the support serving io dfclciul 
the nickel ijud increase the unjoinr. of surface 
readily Available to the rcactaiiu* 

The prcroni invention « concerned with 
Hk mc ul ii particular supported nickel con- 
tact material which has the nickel in Jiuely dix- 
perscd form. 

Aecoidhig r;o the present invention a process 
for itali>lniri$i|ifi hydrocarbon feedstock* 
comprises piling » hydrocarbon feedstock ecu. 

admixed sulphur compounds over j: 
contact maurinl comprising cicmcnUl! nklci 
on u i jlrar.ory inorganic oxide support of an 
dcmor.l of Gumps II, ill or IV of the 
Periodic in: Jcr additions such that sulphur 
is taken :ip !?y die nickel without .wprceiablc 
conversion of the hydrocarbon?:, said cottraci 
rratcria'. having been prepared by a Technique 
of w\ coxlmupe, ab hereinafter dcihwd fol- 
lowed by reduction of ionic nickel <« elemental 
ntcke;. 

'Hie sulphur compcunds associated wivh 
Itydrociulnmi arc usually organic stdpliur com- 



sulphur content of die feedstock i$ Dot 
critical, imd mtiy be in die Tangc fmn 0 5 parts 
per million to 1%. wt. Clearly, however, imh 
hh;h Mtiplnir contents the nickel wiil be jnore 
rapidly iulphfcled and require more frequent 
replacement ur regeneration. Because ut Uii^ 
iIjc [ji^ccsk is particularly suitable for use with 
hydrocarbon feedstocks which contain fron^ 0.5 
to I(JU parts per million of sulphur, mote pcr- 
deujariy 0,5 Lo 10 parts per million. While 
omv&iiioiHd hydrouttalytic dcsulpluutsatian 
may desjl^mrijic Hydrocnrbcn focdstneks co 
cjune Unv *cwU ? h d^cs not cuaily remove die 

twees of sulphur, p:\rticninrly fj tliu sul- 
i>Iiur is 5hk>phcniC, hence die particular suic- 
ttWlity q{ d">e present process for low stilplnir 
feedstocks, 

The iiydroC;\rboiis my be of uny type, being 
cither sauiraied, such as acyclic p;imilin« m\ 
imphllicncK, or unraiurotod such as nromatics 
iwid uhrfiim. Jixjin^lc:; <A suitable fecdat^cks 
«vre ihoKc boiling up to 250 P C, parlieuljirly 
those conuiming from 1 to 100% wc of 
anunniicR. Thus the feedstocks may be benzene 
derived from cklicr oil or cool or petroleum 
('notions boiling up to 250°C. 

While desulpliuriution nwy theoretically 
iwcur in the absence of hydrogen, it htus been 
found thai ihe presence <ti J.ydrogcn is benc- 
licia! > due it is bciievod to die desirability of 
'Imlrogeiwlini; tlv; imsnui rated hydrocarbon 
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Wc, Thh BmnsH Prtoouum Company 
Limited, cf Britannic House, Finsbury Circus* 
London. E.C.2, England, a company incorpor- 
datsd jo accordance with the Lows of England, 
do hereby decioie the invention for which we 
pray that a pa!cr;t mzj be granted to us, and 
the method by which it is to he performed to 
be particularly c^scrteed and by the follow- 
ing statement: — 

This invention relates '.a th c desujphuris- 
avion of hydrccarbot; feedstocks wichout appre- 
cianlc conversion of "±e hydrocarbon*. 

It is known that elemental nickel wfl] take 
up sulphur from h^xorban feedstocks under 
appropriate conditions. Depending on the type 
of sulphur compound present and the condi- 
tions used Che snip hiding of the nickel may 
be. partial or may continue tr mi the nickel it 
converted wholly to nickel sulphide. Catalysts 
of nickel on a refraacry support art* adw 
well-known, the support serving *o distend 
the nickel and increase the amount of surface 
readily available to the reactants. 

The present invention is concerned with 
the use of a particular supported nickel con- 
tact material which h;v; the nickel in finely dis- 
posed form. 

Accord mg to the present invention a process 
for dctralphurismj hydrocarbon feedstock* 
comprises passing a hydrocarbon feedstock con- 
taining admixed iuiphur compounds over a 
contact material comprising elemental nickel 
on a refractory inorganic oxide support of an 
clement of Groups II, III or TV of the 
Periodic under tontf it ions such that sulphur 
is taken up by the nickel without of preciabic 
conversion of the hydrocarbons, said contact 
material having been prepared by a icchrricjue 
of ion exchange, a* hereinafter defined fol- 
lowed by reduction of ionic nickel to elemental 
nickel. 

The sulphur compound! associated with 
Jvydrocarbons ere u&uaily organic sulphur com- 

[Pria4s. 6d.\ 



pounds but free sulphur or hyarog.7n auiphide 
may sometime* be prtseni. Feedstocks coo tain- 43 
ing any type of organic sulphur compound Ctf 
hydrogen sulphide may be treated, since ihe 
catalyse has shown its ability to detulphurcfc 
feedstocks containing a ring type sulphur cam- 
pound, thiophene, which is generally 5C 
acknowledged to be the most stable type of 
sulphur corrmouiid and Ac most difficult to 
desulphurise. Thc present invention is, in fact, 
particularly suitable for the removal of thio- 
phemc sulphur from hydrocarbon feedstocks, 55 
The sulphur content of the feedstock is net 
critical, and may be in rise range from 0.5 parts 
per million to 1% wt, Clearly, however, warn 
high sulphur contents tile nickel will he more 
rapidly sulphidcd and require more frequect 6C 
replacement or regeneration. Because of this 
vne process Is particularly suitable for use witn 
nydrocarben feed nodes which contain from 0.5 
to 100 pans per million of sulphur, more pauv 
ticuiarly 0.5 to 10 parts per million. While $5 
conventional hydrocatalytic desulphurisation 
may desulphurise hydrocarbon feedstocks co 
quite low levels, it does not easily remove Che 
last traces of sulphur, pmicukrly if the sul- 
phur is thiophenic, hence the particular suit- 7C 
ability of the present procesa tor low sulphur 
feedstocks, 

Tlic hydrocarbons may be of any type, being 
either saturated, such as acyclic paraffins end 
naphthenes, or unsaturated such as aromatics 75 
and olefins Examples of suitable feedstocks 
are those boiling up to 250 a C, particularly 
those containing from 1 to 100% wt of 
aromatics. Thus the feedstocks may be benzene 
derived from cither oil or coal or petroleum 8C 
fractions boiling np to 250°C 

While dcfulphurisatlon may •theoretically 
occur in the absence of hydrogen, it has been 
found that thc presence of hydrogen is bene- 
ficial, due it is believed to the desirability of 65 
hyclxogenating the unsaturated hydrocarbon 



1,144,4*? 



2 

radicals ,'ibcrncd .Vom *he sulphur compounds 
when the sulphur »*> taken up by :he nickel. 
With hyorcgjo present and wift feedstocks 
original y containing unsaturated hydro- 
's cart.ons, therefore, precaution mAy hove to be 
taken to prevent hydrogenatio/i of thf nr> 
♦aturares, fcr example by limiting the lempera- 
rure. prc5*ur<; t or hy6w%,r t n partial pressure. 
<Fays of cnnm»IK«£ hydrogenatton in dc- 
10 STjlphnri'iiTion protwei usiflft nickel are 
dcsc-i'xd ir. iltc- spc- .'ft-; At; on* of British Parent 
Applications >fo«. 2*7*8/65 (Serial No. 



The tern Virhnut appreciable conversion 
of the hydrocarbon:/* as used in the present 
specification -icans :Ju; not .-non: than 10/ 
wt, and preferably tot more than 5/ wr« of 

y- the 'eodstneit is converted. 

The catalyse u«d i\, as stated canter, pre- 
pared by an ion exchange technique followed 
by rtdiCiion o: ionic nickel to elemental 
nirkcl, "Ion e^han^e" means th? replacement 

55 of hydrogen atoms in the tfJfifcti oxide b> 
metal cations tv i^-at the metal is chemicaJy 
combined v.vh the oside and rot merely 
admixrA *in lb. «r*h. Although pure In- 
organi: < x : 'ic* do nat contain hydrogen, in 

40 practice r-udes vi.itihle tor use catslyji 
suppni** and pictured by cold:;atio:i tt tem- 
peratures up to \*KFC do cam? in □ small 
amount of" hydrogen. possibly as hydroxy] 
groups an surface :>f :h? cxide. 

45 A particularly suitable technique of ion- 
exchangc is described in U.K. Apph* 
cation 22976/65 (Serial Mo. 1,144,494; 
involving contacting a rcfractoiy inorganic 
oxide, of cn clement ;»f Group II, 111 or 

50 IV of the Periodic Table containing hydrogen 
atoms with an aqueous alkaline solution so 
that the hydrogen is exchanged for alkaline 
catiana, sitnuitacjoittly or subsequently con- 
tacting' the oxide iviih a solution containing 

53 cations of a metal of Group 1(b). IT^ lV;b), 
Vrb). VI, VII or VIII of the Periodic Table 
so that the alkaline cations arc exchanged for 
metal cations, thereafter washing with water 
i:o remove subscftrcially all vhe chemically 

GO uncornbined alkali find metal cations and dry- 
lug the. composite so formed. 

The refractory inorganic oxide may bo a 
single oxide or a minute of oxides. The pre- 
ferred hydrogen- containing o.xidcs are those 

65 which do not have strong protons, since it has 
been :o\ind that gnch exides cannot be directly 



1,144,4960, 41940/65 jScrial No. U4L8OTJ 
and 41541/65 (Serial N'o- 1,144,498). hickc! 
and sulphtded. nickel arc also known to act 15 
as hydrucrackifig catalysis at temperatures o: 
250 C C or higher, so care should aUo be taken 
te prevent thu farm of hydrocarbon conversion 
during dcsjlphunsation. Control of tempera- 
ture and /or the. amount of hydrogen present 20 
arc naniculsrly siiiraUe means o:' limiting 
cracking. 

Suitable conditions lor desulohwisatmn may 
thus be chosm from fiir. following ranges 



50 to 300 
0 to 500 
0.1 to 10 
0 ;o S : 1 



ion eschenged with a metal without an inter- 
mediate treatment. Preferred oxides are 
shcniina, magnesia and, particularly, silica 

Since oxidcg can differ appreciably !□ the 70 
number and strength or* the protons they carry, 
experiment may be necessary to determine 
which oxidex are suitable for use in the present 
invention Such experiment however, can be 
simple and quick. Thus die presence of 75 
hvdrogen an readily be determined by a pre- 
liminary treatment with an alfclinc solution 
followed by a water wash and a:ialy*s of the 
oxide for retained alkali. Similar.? the srrcnpjh 
ol the protons can be ie>ted by treatina the 8C 
o>::dc with a soiuiion containing mewl canons, 
without a previous slkaii treatment^ washing 
and analysing to %zz if th; metal rations have 
beeii retained. If they arc not retained in 
jubstaatial amount then u preliminary treat- 85 
men; with aikaimc solution is desirable. 

The refractory inorganic oxide is prepared 
prior to treatment according to the present 
invention. Fxeparatian of an oxide noims'.ly 
involves formation of a hydroxide, drying of 90 
the hydroxide to remove excess water and 
finally calcination of the hydroxide :o ihe 
oxide The tctm "refractory oxide support" 
includes the dried hydroxide as well a$ the cah 
cined oxide, but excludes th; so called hydro- $5 
gels or hydrosols containing excess water. TV 
oxide may be formed into particles of n suit- 
able size and shape at cny convenient point 
in the- preparation of the catalyst, but prefer- 
ably before the treatment of the oxide by 100 
ion cn change. 

The oxidi may be washed with water prior 
x> the treatment with the aqueous alkaline 
•olution to remove any lons?Jy-held iinpuritie? 
und to wet the oxide. 105 

An essential requirement of the preparation 
is the washing widi water after impregnation 
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to remove uncombined metal cations. This 
washing must be cam erf out while the metal 
cations arc sri-J in a water-soluble state (j.s. 
before any decomposition or calcination step 

5 which would convert urKomoined metal cations 
to a wapcr insoluble state), This washing step 
distinguishes the process 'rem the corwentionai 
impregnation technique in tfhich a decomposi- 
tion or calcination step follows On the un- 

10 pregncticn without an intermediate water wash 
The cxide may, if desired, contact the *ohi- 
lions used by being immersed in them, prefer- 
ably for a period of 15 minutes to 24 hours, 
Alternatively, one may percolate the solutions 

15 through a bed of oKidc particles. This alterna- 
tive technique provides a further distinction 
over impregnation techniques in which im- 
mersion is usual. 

ine aqueous alkaline treatment in terms of 

2C strength of tlkali and. contact should 
clcurfy net be such as to destroy the oxide 
structure itself. 

Preferably the treatments with the soiuticos 
are carried cut successively. Slightly ditferen: 

25 techniques will be required depending on 
whether the treatments are simultaneous or 
Successive. 

With successive treatments, the alkaline 
solutions mar be dcr>ed from the alkali metals 
of Group I, but the preferred solution is 
aqueous arnracma, However, solutions of 
sodium hyiroxidr tnay be used and also solu- 
tion;* of salts of wc&x acids and strong bases 
for example scdium salts of weak acids, par- 

35 ticulady sodium bi-artonate. The total amount 
of ateah wsed wui depend on the number of 
protons in rhe stigtnal oxide which can be 
exchange for alkalzne cations, and this can, 
if necessary, be determined by a preliminary 

40 experiment. Usually an amount of alkali in 
excess of the err.ouTt theorctavaily required will 
he used to ensure rapid and efficient exchange 
of hydrogen by the alkaline cation, Preferably 
the total amount of alkali used win be up to 

45 20% wt by weight of oxide. Thi temperature 
of the exeatmenv is conveniently ambient torn- 
pcraturc, although elevated temperature? may 
be used if desired. 
With successive treatment* die uxidc may 

50 be washed vith water niter the treatment with 
the aqueous alkaline solution to remove eyeces 
alkali which has not exchanged with the hydro- 
gen of the oxide. 
The washing should be continued until the 

55 pH of the washing elucat is below the pH 
which the niche! salt subsequently used forms 
hydroxides, since if this pH is not readied 
the metal may be precipitated. The pH at 
which nickel forms hydroxides is 7,7. 

60 The oxide containing slimline cations is 
then treated wirJi a solution containing nickel, 
cations. The solutions are <preferably solutions 
of nickel salts, /or example nickel nitrate, 
chloride, or sulphate The amount of nickel 

05 cation used will depend on the number <xf 



alkaline cations on the oxide, which, as ex- 
plained above, depends on tihe original oxide 
and the same general considerations apply as 
for the treatment whh the alkaline solution. 
Again the temperature may conveniently be 70 
ambient, although elevated temperatures are 
not excluded. 

After the addition of the nickel cations the 
composite so formed is, at stated above, wished 
with water to remove substantially all the 75 
chemically uncomtincd ca:ions. Aniens will 
also he removed when a salt sofeition has been 
used. The composite is then dried to remove 
water, preferably at 100— 120°C. 

The water used fox washing is desirably free 80 
from iocs other than those already present 
on the composite and initially, therefore, de- 
ionised water may be used. Removal of sub- 
stantially all metal cations not chemically 
bound to the support wiU occur when the 85 
wtshiag is continued until no further cations 
arc removed from the catalyst. This can readily 
be determined by analysis of the effluent from 
the washing. Other conditions fcr the washing 
are not critical, affecting only the speed of 90 
the catalyst preparation rather than the final 
result. Suitably the temperature may be in the 
range 15°C to the boiling point of water at 
the pressure used, preferably 15 to 100°C. 
Atmopheric pressure is preferred, but pressures 95 
above or below atmospheric are ailso suitable* 
The o^jtntky of water used is suitably 2 ml to 
100 mi per mj of catalyst and the length 
of time of the washing may be from 10 
minutes to 10 hours. 100 

Whh simultarxouij treatment, rhe preferred 
alkaline solution is again aqueous ammoxia, 
and the preferred mctaie and the quantities 
used axe also as for the successive treatments. 
Thus a solution of nickel formate in aqueous 105 
ammonia is particularly suitable. With ±t 
simultaneous trearxaent, howmr, it is desir- 
able id wash wkh the alkaline solution free 
of metals before the water watfh. 

The actual amount of nickel on the finished 110 
composite will depend on the original oxide 
used, but, in general, with the known, refrac- 
tory inorganic oxides the amount is likely to 
be relatively low and witfcin the range 0.1 to 
5*/ 0 wt. With the preferred oxide, silica, the 115 
amount may be 0.01—2% wt if sodium is the 
alkali, and 0.01-4% wt if ammonia is the 
alkali 

Tne (fried composite has the nickel dis- 
tributed over the support as individual cations 120 
or in smadl aggregations only and these nickel 
cations have then to be reduced to elemental 
metal. When so reduced the meal is in a 
very fine stale otf sub-division with a 'high, 
ratio of metal surface to total metal. TIlls 125 
fine state of sub-division is believed to give, 
sigiuficam advantages in use over composites 
prepared by conventional impregnation tech- 
niques and allows the use of lower total 
amounts -of metal to obtain a given effect. 130 
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However, ir has been found that ton- 
exchanged composite* arc not readily reduced 
by a Simple treatment with hvdrogeo and, 
occordinglv the nickel is reduced to elemental 

5 menl by removing combined water associated 
with the metal cations and healing the in- 
organic oxide comaiaing the mwal cations In 
a reducing atmosphere. 
It is thus pDUidaicd thi" the difficulty oi 

10 reducing ion-exchanged cations is the result of 
association cf combined wr.rcr with the meuJ 
cations, litis water is fiOt removed by the 
simple conventional drving of the catalyst at 
temperatures of 100— 120 3 C. More severe 

15 treatment is required to remove this water and 
particular techniques rhr.t have been fcnuid to 
be suitable ftifc 
("a i heating in a reducing atmosphere at tt 
-.err.peraiurc of at least 350 n C and 

20 preferably at least 500 :> C. 

fb) hc*iing in a stream ct an inert g«s. 

such as nitrogen, 
(cj displacement -of :hc water by treatment 
with a bvdrocarbonL 

25 In method {a'* the removal of water and the 
reduction wear together, bir. the method ha* 
the disadvantage that high temperatures of at 
least 350 J C, preferably at least 300°C are 
required. In method >} the water h Tcmoved 

v) in a separate step before the nduc;ion, and 
this allows the, subsequent rcduuijc tt> occur 
more readily fli lower temperatures, In method 
f s :) the reduction .-nay be sbnultancoo* wftb or 
subsequent tii rhe water removal, and in either 

35 ease, the reduction car, be carried out at lower 
tempcramrcs U desired. 

In method (a), the upprr limit of tempera- 
ture will be Ji;<cd by the temperature at 
which the inorganic oxide is likely to be 

40 damaged by, for example, Joss of surface nrca 
or conversion to a l:ss desirable crystalline 
form, such, as in the czse. of alumina, alpha- 
alumina. A convenient practical upper limit 
for most inorganic ,fxides is 90O c C 

45 Increased time iftcreascs the extent of re- 
duction and the lime may conveniently be in 
the range 3 io 50 hours. 

Suitable treatments with an Inert gas, 
method (b:, may oe at temperatures uf from 

50 300 to 60O°C for 3 to 30 hours, less time 
being required at the higher temperatures. 

Suitable displaccmcrit techniques method 
(c), may be contact witn a hydrocarbon, par- 
ticularly an unsaturated hydrocarbon, for 

55 example iscprenc, ft temperatures of 250— 
400°C for 3 tc 8 bours. 



For treatments of the (b) and & type the 
reduction may be carried out at temperature* 
oi torn 250 to 600°C, preferably 250- 
40&--C, for 3 to 30 hours. *° 

A convenient reducing atmosphere for ail 
the methods is an atmosphere of hydrogen, 
which may if desired be static, but which 
is preferably u flowing stream of hydrogen. 

The fact that water is associated with the 65 
mewl cations and that this is rt^ponsible lor 
the difficulty of reducing the c aliens is shown 
by the evolution, of water and by a change m 
the ultra vioici absorption spectrum of the 
cations during the hearing. The change hi the 70 
spectrum indicated, ia the case of nickel ions, 
thai the environment of the nickel ions passed 
from hcxaquo octahedral divalent r.kkcl to 
mixed oxyaquo octahedral divalesc nicfccL 
Thus wuicr js removed from ihc nickel CO- 75 
ordination sphere* which then becomes asso- 
rted with ihc oxygen atoms fn the silica 
lattice. 

A convenient way of determining the amount 
of clememd Jiickil present is by taking a 80 
small sample oi ihe composite and treating it 
with an acid such r.s hydrochloric acid and 
measuring the amount of hydrogen produced, 
lorn: pickd does not decompose HQ in this 
way, bu: inst<;nd ths nickel ions arc exchanged 85 
back again to hydrogen, 

.fhc invention is illustrated by the following 
Examples. 



Example I. 

A SCO ml batch of 72—100 mesh silica was 90 
contacted with two 750 ml .iliquoc* of satur- 
a;ed sodium bicarbonate solution u. room tem- 
perature and ifcen washed with four 750 ml 
auquots of dcioflisid. distilled water. Nickel 
was introduced by com acting the washed solid 95 
with two 750 ml aliquots of M/10 nickel 
nitrcte solution and surplus salt washed away 
by eight successive comavts with 750 ml 
aliquots of water. 

Kach of the above contacts lasted live 100 
minutes and the solid was agicaced to ensure 
efficient exchange or washing. The resultant 
solid was dried for 16 hours at UQ°C; the 
nickel content was 1.47 per «au wt. After 
reduction fur 4 liours in 1000 v/v/hr of hydro- 105 
gen at various temperatures the^ amount of 
elemental nickel produced was estimated from 
the amount of hydrogen evolved from a 3 g 
sample of the catalyst oreared with Nf hydro- 
chloric ac»d T 11° 
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Kcduction 
Temperature 


Elemental 
Ni present 
% wt. 


Percentage of 
Ni reduced 


350 


0.14 


9.55 


400 


0.33 


22.4 


405 


0.69 


47. 0 


500 


1.10 


74.9 


500* 


1.28 


87.5 



* after 16 hours reduction. 



Example 2. 
A reduced nickel -s^ic* composite waspra- 
ptrcd by placing 120 m\ of 6 — 12 rr.esh (BSS) 

5 silica in a glass column and percolating one 
litre of 50% votuni- 0 8& SG ammonia solu- 
tion over a period of 5 hours. The silica was 
washed by percolating one Ihre of dsionised 
water through the b?d overnight, An over- 

W eight pCTOchtion of one iicre of M/2 nickel 
nitrate solution followed. The bed was washed 
with denionistd wau:r until die wash water 
svd9 coloutle.=H iiic then exhaustively extracted 
v/ii'h water in a Soxhlet apparoas for 8 hours. 

15 The silica was dried at 1 10 3 C and in* nickel 
Iols were reduced to nickel by heating at 
500°C fur 4 houn in hydrogen. The nickel 
corrten; was 4.9 3 / r wt 
The compos it?, was used to de sulphurise 

2<> berneae containing Zl ppm of sulphur (as 
thiophene) at 204°C > 100 psig, I v/v/hr and 
with the amount of hydrogen limited 'to keep 
the conversion of benzene to cyclohexane at 
m 13%. 

25 The sulphur contca; cf the benzene was 
rcduccc* to average of 0.6 ppm for a 
penod of 2i0 hours, corresponding to a S: N; 
atomic ratio of the composite of 0.23:1 at 
the end of this period. 

30 WHAT WE CLAIM r$:~- 

1. A process for desulphurising hydrocarbon 
feedstock* comprising passing a hydrocarbon 
feedstock coalmining admixed sulphur com- 
pounds over a contact material comprising 

35 elemental nickel on a refractory inorganic oxide 
support of an clement of Groups IT, Til or 
TV of rhe Periodic Table under conditions 
such that sulphur is tnken up by the nickel 
without appreciable conversion of the hydro- 

40 carbons, 3*id contact material having been pre- 
pared -by a technique of ion exchange, as 
hereinbefore defiued, followed by reduction 
of ionic nickel to elemental nickal. 

2. A process as claimed in claim I wherein 
45 ihe sulphur content of die focd stack is from 

0,5 to 100 ppm by wrigrt. 



3. A process as claimed in claim 1 or 2 
wherein the sulphur Is predominantly thkv 
phenic sulphur. 

4. A process as claimed in claim "., 2 or 3 50 
wherein the hydrocarbon feedstocks boil up 

to 250 C C 

5. A process as claimed in any of claims 
1 to 4 wherein die de*ik>h urination is carried 

out at a temperature of from 50 to 300°C. 55 

6. A process as claimed in any of claims 1 
to 5 wherein the desulphurisasioa is carried out 
at a pressure of from 0 to 500 psia, a hydro- 
carbon space velocity of from 0.1 to 10 
v/v/hr and a hydrogen : hydrocarbon mole d0 
ratio of from 0 to 5:1. 

7. A process a* claimed in any of claims 1 
to 6 wherein tbc contact material is prepared 
by forming a composite of nickel cations and 
refractory inorganic oxide by an i on-exchange 65 
technique, and reducing the ionic nickel to 
elemental nickel by removing combined water 
associated whh the nickel cations and hearing 

the composite in a reducing atmosphere. 

8. A process as claimed in any of claims 1 70 
to 7 wherein the contact material is formed 

by contacting a refractory Inorganic oxide of 
an clement of Group II, III or IV of the 
Periodic Table containing hydrogen acorns 
with an aqueous alkaline solution so that the 75 
hydrogen is exchanged for alkaline cations, 
simultaneously or subsequently contacting the 
oxide with a 'solution containing nickel cations 
so that the alkaline cations are exchanged for 
nickel cations, thereafter washing with water 80 
to remove substantially all the chemically ua- 
combined alkali and metal cadon*, drying the 
composite so formed, and reducing the nickel 
cations to elemental nickd. 

9. A process as claimed in any of claims 85 
1 to 8 wherein the refractory inorganic oside 

is silica, 

10. A process as claimed in any of claims 
1 to 9 Wherein me nickel content of me 
finished composite is from 0.1 to 5% wt. 90 

11. A process as claimed in claim 1 sub- 
stantially is described ra the Examples. 
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